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(54) TRAVELING OBJECT SENSING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To sense a traveling object 
such as a vehicle stably independently of a time change 
or a weather condition change and to reduce the 
opportunity of misdetection of the object due to noise. 
SOLUTION: Input images acquired sequentially by an 
image sensor 1 in timely different timings are compared 
respectively to obtain a difference. When significant data 
of a prescribed quantity or over are in existence in 
image data obtained resulting from applying AND 
operations to the difference, intrusion of a mobile object 
into a supervised area is discriminated. Upon the 
detection of the traveling object, an intruded vehicle 
detection section 4 takes a difference from a 
background image to generate its template. The 
background image is obtained by applying weight sum 
averaging processing to the image in the supervised 
area. 
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"C/l^igt;: J: 0 *»0 -f * - ^£4?J 0 ffi-f . 

[005 1 ] -fvri — h 5-^ 0 tti Lrtrf&i . y^ovm 
mcr>y^J\^m "0" co^^MSigS:. ■rxru— h43J»J 

aiLm^t^d^mzmomx.h . hp*., ^^hi* 
"o" a^eaRwf "-2" (c^sg-r&. i^t, -e-^ 

£fi§ UT . y^ivmm. 3 3 A<7)Tffi*>t, L 1 tdimtitz 

mizzny^/uffimcoTiffitffFGE-thfrt' o frimrr 

[00 52] ZoLXm*W*.t>tXfZ7^il>mm3 3A 
(i, 7-yyis-h®*)iiiL&3 4cDtiijj3 4 At%->X 

[0053] vxttfmmmmy- yyu- hfttft&nmm 

xm.Wi-&. Hi Hi. «Mf>ri/- bit\&M<7> 
mftyn—1-Y—bX'$>£. Xf-/7S 1 CCfeV^ 

Ts 5^®{6^gP3 3*^f->-7-l^-h^0ajLgi5 
3 4tc. SSTt^r^^Bfil^A^-r-g.. 

^*7^<-^ i 5r "0" izmtmSZ-tZ . Zco^y 
^-^Hi. ■£X0>y'<;UWmz'2\,iX%m$:&Tl.tz 

[00 5 4 ] <X<7)Ar- vTS3lZ&\ l \X. i#nJ:H 
v Wk' o M L . Wn$ ttix(f ^-r y T S 4 Wtt 

&»ttjtcouT. 5^^BffiieitSP3 5{cf5t^|&W$ix 
TV>|>iirHffc7)5'<JUB[ic7). t'<07<;U«iSi:^lCU-C 
v^&^SrSg^i,. $if7t^:7'<;l'Bffi4'^7'</Mg* i i <o 

y^Hffit&tf. mm^y^mm.^fim-thy^^m 

®X\ "-2" cr>i>co%t>tf. xf^rs 1 

2(cjttf. d^Ji, mzTyyu-b&ft&mtzfrhm 
m^^X-thtzihX'hh. Z\ZX'\t. y^um® ( i ) 

mt&tm^&iTmt lx. y<>\^m ( i ) zmffltoy 
^wmzmtth-ztz t z . m%itzwmtfmm&i±. 
coy^ii^mmtiiny^uwmzmE-ttiii. zntf 
ftm-tzy^Jisftrnx'Sbz. 

[0055] fWW^I^f'vrS 5 iZM*. y 

*^mi iioy^jummtfmAmmmiiimmnTm^ l 
immcoTwmxmmmnim^izmtLX v t 
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[0056] ^r*s. «oai Lnm±, y^<i\^mztm 

J: v*. iafc. A7jB&#T\ 5^U«Jg<7)T 

C 0 0 5 7 ] m 1 2 £(i . :6MTSE<7)IP«l!rf£!8BJ!ia£ 

- h 2 0 Lfc*&fc:, 4-r^<7)^tt$-p^ 

A^£^8e&<7>B3t<S<DM#<I££« L . *tf>««ffi 
P5rx>ru-h £0®« a X'»i o fcffl B / a J£<9|1 

**«»r*jft.wrjMHa« "0" 
[0058] f-/U7 vrti^MTgPtCi^dE-r 

t n 3 3 . tL. B«£* SH<OjgS$Bt£T-£> 

f ijffl-r turnup) <7)im&ftmz j; t ^mtspt-a & a» 

[00 5 9] Hll 3(CJi, ^^U^tStx^rU- hCO 
B?f^lttB>10Sr^-r. miZvk-tXdlz^ 7</UB<&3 6* 
«0*57^MIIS(:"?nt, *fJ55-f&A:JjB(£3Ba»£> 

&m& 1 6 lc*f JC $ itX . 5 ^Bt6 3 3 A#±j£ $ ix 

C<7)it-&tc, A^BtfeSB*^^^ 
M«T*t=«3-f-&{iHEJ: 0 y J: 0±*<7)hc7)^$^O 
ffl«5r«0BX0. c rV-rv-Y2Q)*<fem-h. ZOh 

[00 6 0] SIA'01 l<?)7 0-^-r-h(c^->T, X 

f7/s8T' t mzmwLtzxdizT-yyu-htfmm 
t&cd hnfrt'o frzmm-? & . x r- -v r s 9 tctj v > 

T. mBT^cDtOT'&Si^JffiSix&i;. -f^ru- 
h6AfciIj§mBfI^-6Bfc£aj;>rt.g>. fy/U-h 

{tJ^$^l>. ii3§$Mfi"f-6B<i^gctfia|gP7(I 

[006 1] iX^)Xf y 7*S 1 0 fclfc^T . ^/HB** 

i comt&cvwmmt: "-2" c^H-rs. zolxt> 



1 1CK0. iSr-f>^'J^Vh-ri>. *<0fJMi. Xf 

<nwmzr>\,\x<n>)mtf%k-T-t h t . xf77S 1 3tc 
it*, 3^f£<05^B{8£5>'</l'B®eiiSS3 5t;:iS 

[0062] ^BiESteS/ JWitSfrgSOiSmc 
ovvcBPJi-r*. *BiEIBifgB{i. illcStlSfyr 

1 — Meitsc8(cieif ztifii&m.mz*tm-r s^vru 

[ 0 0 6 3 ] 12 1 4 tc . ^B>&EfS&9<oBjftHlgS2r^-r 

T->"7*U-h-7-y^->^iK B y!ia5:^-r. It^tio 

A7j®^ 3 B fpX'MM 1 5A*^t&-r&^S-, HO 
.£«t=5t^- f-vru- h 2 0 S-fflOT^tB-rs. A73B 
ffi3BU. — ^B#raS{3sg0f$ir&. Sr^tcATj-ri. 
ATJB^ti, ^Bl 5 A*<#|ftL/i(*l§tf0t,c0T'J)«>. 
*A*B«Koi%T , f^ru- F2 0$rfflv^T. ^B 

x>-7-i^- h 2 0 zmmtuzmfr^z t izx ->x 

•7 yf-V^SrfT^. 

[0064] m«sW=5:j!5Si: LTti, fvri — h 

( i ) Bu-hmmnmm^-tf i nmmiz-o^x . a/jb 

[006 5] ^(C. mBi§S}:gPC0l!)^7D-^^-h 
Srrav^TIKBJ-r&. 015li, *BiIffi);gP<7)tl!)#70- 

f-r-K-c$>&. 4-r.iai tc^-r^Biiffifgp 9 ic«r^ 

&A*>B<S3A#A7JU A7jB«4>0#mB{=ov^T 
[00 66] J&^C^^ yrslCiJ^T, i^"0" 

•yTS 3lCjttf. ^TC0t->7*U— htCO^TKia&i^ 
TLtcfrb'ofrWmX'&Z. fU. Xf77S3 

d^iSr^JgFf-rS. ^£L^f7tLtfXT--yTS 1 OC^'t 

yrL, i £J yrvxybLxsifoT-yyi—bZ&i 
•t. 

[0 0 67] ^Xf7 7S4tlt K^tKBJL^S® 
TxVrU-h^-yf-V^Si&ff 0. XT7 7S5 

pmrth. mi4xtmLfzm^^mm^7-yyu-h 
commx-^i-ytim^ v^y^xziTt^. zco-?-/ 
+yyxaTimmzmtx^hfr}ioti^W8\^-h. 
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[0 0 68] Xf 7 7'S 5T'7 7 f 

m&m*)&ztL& . ^of£. f>ri/-h ( i ) 
coo6 9] "ryy-u-hcommtkm*. ^v^y^x 

tthlz^y^yfxaTtf'JfLmiKZc^TK&Zti: 

^^m&t^yTu-hc^m^tii—^mmz 
*rr& (xf7rs9). mm-ZiS^tm^iSrSiz 

R(h0, hi) = (hi -h v) 
R ( h 0 . h 1 ) hO^^h 1 o{as^s#^is 
LKt%co"r>'7l'-hM'bmx*b&. (hl-hv) 
tth.l^hvi'W)*?'?, (hO-hv)lihO^ 

[0 0 7 3] <SJKfi!l^gp> ±ie^J:9^iS^ h;u 

^x^m^^mmmw^mm^mmmimmx^ 
[ o o 7 4 ] 0 1 7 ui, j&mm&mcomimmm^Tjk 

S=(L(t2)-L(tl) )/ 
[0075] A*B«3*0*M^aB*>&. »P|C031 

& ) <0B8«tt. H 1 7 ( a ) fcjfrf i 9 frttSTC* h t 

~?z>. Mm*Rm<o&mz^&m&<7)fan&0mX'&z> 
t^z>. mn (b) fcsc*-A*w«3 4^ 

>f VLmWHIR^fiia*!. HI 7 (a) sOMMr^l 

[0076] ttz. ( b ) cDAJimmtpx\ &mzmx 

Rx = H ■ tan [ n/2 - 6 m -tan" 1 
I ] 

TztzL 6 m=tax\-^ ( H/Rm ) , 6>o=tair* (H/R 



[007 0 ] Xf'/rS 9^Or->-r^~h^0r^T' 
*Htt**LT* A*B«±fc»fc4. -E-LT. -e^iftfi 
<9B«£A*B«J&>S>«J9aj-$\ flJOiBLfcB***!: 

ifyn — vt^-h. cofyri/- h <b -elfish 
£0 1 tc^L^mMx^ri/- MB«ffl8fc:|BttLT. 

im^hT>r\s-b\,mmmfrcr>rztb. at 
[007 1 ] mi 6iz^ "ryzrv—bm^commmt: 

B(c«?AftBfR3ACcotvc % CT* J: 9 

-?tch0, hi, 0, h vtv^o ioiciSS 
0 £ Z SftcOig^i: . ZZX\ mm?> 
Tyyis-bn&mZPO. ga^fyru-h^e 

[0072] ffiot, m%to^*m&hi&><?>?> 
'(h0-hv) »(2) - 

frhmwzjLTttXoiizm&isX^&. mn <b> tc 

sttl>. HSr&uSOt i , t 2 (,zm%L fz 

A^Ii^^fi^fil&L ( t 1 ) . L(t2)tt 

& t . wmnms. s ir<x<n ( 4 ) ^t^^, ^ t ifix-% 

t2-t 1) ... (3) 

TS)^. ( b ) (C^^^f VLo03lSS±0{5S(i:. 
(a) ^^MffiHr^lcoiTF^^TK^rfiltcRoK 

*^ft<ni&b<nttn*miz^&oi l ze ot-th. 

[0077]ClOt^ (b) fc5r*-AaB«3A*>7 
■Rxii, iRo (4) S(:ioT$W:tm^. 

{ A • tan (#o-<9m) /OM-Lx 
... ( 4) 

o) x~hh. 
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i o o 7 s ] m 1 8 izi± . mmm^comimmm < * 

<r>2 ) £5rf . z<rm<r> ( a ) fcii, &wm&\A<rf& 

t&tt<7>ftg£ ,Ra(i). (i=0. 1. 2, 3 . 
•■•) t^3 <fc3K£ig!LTU&„ .rc7>{ag£ia^ ( b ) 
<7)A^I®®3 A4»tCa ( i ) % i=0. 1, 2. •••fc^ 
did iz^Tjk Lfz . c:<7) J; -J (c, ^tf^Bgco&ai: A2l 

[0 0 7 9] ^«J:3lcLTSI|g!<0<2a£fJ-3t:U 

[0080] <3t4f*«6»> ±K*> J: 3 lc. *H 

*£fcteJ:->T. »M«0^«®*«»«fT'^«». HI 9 

a*mi 5A*«^EPKl*-rai(;JttTLT^S^t. * 
6pK2^rf6]tZiitTtTV'>S^*%&. [5J-<91— V£ 
*WKl#|tyc»»LT»rtflifIE*. ^EPK2^|6]{C, 

z 3 Ltzmmm«%m-£i,zmmx*z h . 

[0081] <J$mW> H2 0tC{J\ *^{cJ;S^l!j 

[0082] z<r>7u-j*.mmmw$ii 2<±. $sfy 

U A^BMetgSC3^aSIS^gpi O^Wfi^-^ai 

[0083] CT^tf . mm<tt&8itf#mz&\.->i§,& > m 
iwmvmmtmKL* m^mwx'Anwffiiwomx. 

«J 0 M *. T t Mft4^UHM * { if i T JMMflM A"T 6 . 

[00 84] ^7t. mM^^ai-r^^^+tc^tt-rs 

iz-Stt^. zo U7t^-x5r#iSL-C. 71— A/g«fl 



[0085] 7 \s-j*mm®w® 1 2«, mux *bx 

yyis-bn&tf "0" ffrmfeLtiWmyu 

hhmmiXTt ^oWm#Zti& t . |5J8H;:7>-AJi 
SS£2C(C^S. b £113 

liliJLHcSrojtfc^ti. 71 — AJM»j£c/2{;:-r&. 

[0086] A^B^teisse 3 <± . >v 1 

£c07U-AJ5HfflCT'A;««2£§ttAftT^S. 

A/UJ8£J|<-f&i§£-{;:(i. 20tCllUA^ 
Bt&JriMiR LTlMfrf* i 3 • 7 \s-J±mn 

*3mz-tht%te3mzi®\j)m\&*n&L. *<o 
ftxDAttffimimm-th. ;oiocu. 71-— aju 

[ 0 0 8 7 ] fcfc, ±E<7)«-tStg7'o x 7<r>Mftcr)tz#> 

izmizmmzikfeLtztf. ztit>u. wtamHtoBM 

SBffeco^«)A^^J:3=5rgS^T-«±. WKBfllSrSSR 

[ 0 0 8 8 ] 02 1 (C{i. ttStc0jttA*BtttbM«cOia 
B J!(H$r^-r. ^coiaic^-rj; otc. A^JB0I3^, Ztl 
^T'tiloOitAmM^tb^ilg^iSStT^^. L*-L 
«ra6«fe. ZZX'itmiz^i-tXolz. 2 icr>M A^M^* 
«*4 0, 4 1 £8}£LT^4. i^J: 3lc, 
S'J^^itAmM^til®«{£ISltT . Clix^T'iKBJL^ 
a£^T3J:3(cLTt ) |IL3fe4.^^. Stc, ±fec0iKHfl 

J: 3 (C-T £ 
[0089] 

[9HB^tWR] ±ie«0J:3t=, A^M^*^itgff<# 

£fc**SrH. JSC. mMTS15^ia£^Lr, mMT 
S5S:4>C4C Ltzr-yris- b 0 tB-T X 3 

m£±.MicD£oizAJimffi<?>Tinzi&fe-rtiii. mnw 
WffiimmpiX'mKc 0^-3 mizmmwm a-^t- ^ru- 

[ 0 0 9 0 ] «B* { BM{CiiAL3tA 1 i:'3*^I 
ffir£B$^tCBuf^-r |> A^BM«7)l&JHi$:7t^ LT ^?fx 

«5-iE5i{cft 3 - 1 #*T-# & . 

daffi^sm^tra] 

(Hi ] ^w^zi^,nm^Mtm.cr>7'u v9mx'h 
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[00781 01 s(c{±. &&.ffl%.&cr>®mimm < * 

<ni ) £5rf . Zcr>m<V ( a ) GCfcL H?Ji^ig 1 4 
i&flsCO&gfc, Ra(i), ( i =0. 1 . 2, 3 . 
•••) to? £ol,z$mLX^&. .I<9{ig£0c7> ( b ) 
CDA7)B{83A4HCa ( i ) „ i = 0. 1 . 2. -to 

[007 9] i«i3CLT*MUU-lL. ^«) 
iP*?A7lB{£?>«9BI;c.M8 (71— AJSHW) ^TctcL 

[0080] <jtfTfflje»> jLie^j: o jc. mwojuK 

tf»PJl 5AA<^EpKl^-(S]^jitTtToi.«-&i:. * 
6nK2*(6]l=jifi : LTOSli^$>i,. >■£ 

[0081] <S$mW> 02 0(=(i. *^(CJ;i,^l!j 
<i, BlK^Lfc&EtcStfU 7l^-A^KSS(JffllgBi 2 

[0 0 8 2] Z<7)7U-J»fflM®lffl®l 2<i. mBx^ 

[ o o 8 3 ] mzi£, mzm&.mm&izm . s 

[00 84] *W*«aj^*«*+fcaqeE-*-* 

<o ? ^ - a * a&n-f & ^ amc«mn«<A < & s 

A, 7U-A;g}ffl£^J|<i££L£ofc«3iy«Uia<|g 
<DS2Hfc£0.|> CI t lz£ 0 $3^<i: i ^B&fcb&^figfc: 



[0085] 7 \y-M,mmnms& 1 2ii, gy^ffmM-f 
vru-NcostA^' "o" <r>m&. ^wc&Ltzmmvu 

M£2Ciz-th. *Sf>7-u- h & BO 

dW±tc=5r-?^f:#t±. 7P-AJM^C/2tZ-r&. 

[0086] A^ffltBieiiSP 3 ii . Bffi-t y-t 1 

£OZ7^-AjiW8CTAcftB{fc2£g»tA;ft.-Ovg>. 09 
^tf7^-A^Sr^<-rS^lc{S. 2 Etc 1 EAT) 
Bt8£iMtR LTSEtWi J: 3 (C$iJffll-?-& . y Is-AMM 

zsmz-t&tziismizimAjiwmzimL. ten 
ttL<r>xJMmmm?t h . zoxoizlx. yu-A® 

MZMWL. mW%mm.X'W ! WZ?roZttfX'Z&. 
(0087]^ii, ±E«o*«MB7'o 9<r)mft<»tz#> 

iz&«%mmzm%.Ltzff. ztiha. mimmoam 
^fK jimzkft. zcomco&mzx^xm&izg&zLx 
&mik^-&zttfx'$>&. ttz. mti£h>^um. ir 

ilAmB^ai^Sr«®ttc-r-S.C: t i>-*It&Xh&. 

[ o o s s ] 02 1 izn. mkomAmmtkiummnm 

BJJHSr^-r. -O0^^-rJ:3tc. A^B«3ic. >rit 

. i - TiZmiztfrt J: d . 2 o<0j!A¥M&iil 
^1S40, 4 1 SrtSJgLTOS. icoiolc. ^I8<5C 
SU^<7)jttAmB^tt5^1S$riS(tT, itli-CK^Ufeffl: 
mZlnUiolzLXltmL&z.*^. Ht2, ±|£(0SiH3 
Tti. LXM8&_k£l£ft? SmBSr^f . 

mMT^BffiSr -^tf -f V 71/- h ^#^> «t 3 (cfK^ L 

[0089] 

m*i£isbxftm.zi&%.-?&b. nmtfmmzftmzti%> 
zt#%\,\ ic mwr&<?>ftmzm.MLx . *bt 

l^tB £0jiL-r •& i i: ^'T'# h . 4 . itAJlBftEti^ 
JSS-±ie<7)J;3tcA^BM<7)T^r^ig^-m(f, fl^ 
*B* < B®^T'fi^r 0 3 mi^B<7)3tA-^f->rP- 

[ o o 9 o ] miz. mmmmizmxLfzfrt'ofrom 
mi^m^mm-thx^WMcnm^miTt^zLx^rt ' 

tf. 1f«Bf£o&<*&S^lc^iP?;fi-r. «PK09im 
[0McOfgfm=6ri}iB3] 

[0i ] *%.mz£z>&mtmm$iW:<r)y'n v7mx'h 
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[H2 1 xjiw&<vft?m.tymx'hz>. 
[05] "r^yu-bcr>mpMmTh?>. 

[06 ] ^S^MO^II^[ittHHiaT-$>& . 

[07] rnxmrnrnm^zr o -y ? 0t-& & . 
[08] mxmmtkiii&c?>mmtwmx'h&. 

[09] 1aJ«B*Mx>-7-l^-h^gP(7)7'o.y^0T$) 

[0io] =?'<)\swm<?)mmx'h&« 

[0ii] tj^eMx^rb-N^fiKgcoiftf^^o-^ 

[012] mwf^<r>m&mmnmmx'hh. 
[01 3] fyru- h«)oaiL,^}fe<7)^BS0T'S)^. 
[014] Tyy-u-b-? v !->7 , <7>w i nmx'$>& . 
[01 5] mMiiSf^ift^^o-^-hT*).!.. 

[01 6] 7->y°is-bffi'hmcr>mwmx'bz. 

[017] 3ftSUe&aMffttlHei (*<oi ) 



[018] mmm^commmm (*(02) x-$>2>. 
[0i9] ^fij^gBcoffij^siB^ia-r'As. 

[020] *%Bfl lc j; i»(^aigl^M7'D -y 
?0T&.&. 

[021] 2 -?<7)BA*^Ui«lStfOgiB/10-r'*> £> . 

1 Bt&-fc>"^ 

2 A^J®« 

3 A2««ieiiS5 

7 s&n-sijas 

8 fit yri'-h tense ( f- vru- h tengp > 

9 «Hi&g»ffi (£»ff ) 

i o ma&s^M 

1 1 jfcfT«jg« 



ii } 



[05] 



A*B«ft 



_3C 



3A:ffi 1 <DW«l 
3C:8B 3 <7>H« 



1 f 




(to 


Rim) 


r. 






^> 
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(12) 



ftffl*? 1 1-284997 



[06] 
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-15A 



& 20 



[17] 



[08] 




[ &A$Et*fc®;4 



£A*S5ttttJBa>:7ci^H 




MM 



[09] 



ft. 



[010] 




31A 32A 



33A 



14 : (« A 



:5A 



34A- 



Ll 




7 ^/UHtt^BiWH 
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[iai4j 
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S5/ >v 
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[018] 




0 Rs© HaO) Ra® Ba& 
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[020] 
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